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' INTRODUCTION - ! | Meeteetse Formation Siltstone, claystone, and shale, poorly indurated sandstone, and some bentonite. Thin,
This report describes the results of one of a series of ’?:é' Kme lenticular coal beds occur principally in the upper part of the formation. Maximum
water-resources reconnaissance studies of large areas in < % 9 . thickness is about 1,200 feet.
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\E/qumg b;lng tdone lnlet?Operatlon with the Wyoming State _ R. 104 W. o - [ per 2 e E . Massive sandstone, thin-bedded sandstone, shale, carbonaceous shale, and coal. The
Engineer. (See s ruct}lra eatur(? map.) T}_le area of this _stud_y R. 108 W. = i > N ; | - 8 MesaserdeBarmation formation is about 1,800 feet thick in south-central part of the basin (Rohrer,
is tg(la pa:t ofwthe Blghorn Basin and adjacent mountains in Nl = . | ; S Kmv 1966, p. A9), and it thins to the north and east.
northwestern Wyoming. o & T.44 N. S
: .44 N. > : ; ; The Frontier Formation, which contains somewhat less than 50 percent sandstone, and

The purpose of the study was to obtain a general knowl- T < Black shale, shaly sandstone (in upper part), calcareous shale, and thin beds of bentonite. ’ i P '

eilge of the availability andy quality, of groung e 2z zg S < " - § CodchShaIe The formation thickens from 2,100 feet near Cody to more than 3,000 feet in the the Mud:iy Sanc.istor:‘e Member of the ThermopollsTShaIe are the most dependable

: e : ; afe o S ¥ A~ 1. 45’ ) southeastern part of the basin. sources of water in what is otherwise a shale section. The shales are, for the most part
summarize flow charactenst.lcs and chemical quallty_ of watfar ’ A = é EB A’ , 15'45' p : = N - incompetent and yield plastically; however, the Mowry Shale is brittle and fractures
In major streams. A sectlc_m on_ suspended sediment in 8000 . MDm Kicm o 8000 > R ! Fine- to medium-grained sandstone, conglomeratic sandstone, shale, and some ben- when subjected to stress. For this reason, the Mowry yields water to wells and springs
streams, by A. R. Gustafson, is ?.llso included. 6000’ A 6000’ = | ) 3 tonitic and carbonaceous shale. Sandstones are lenticular; aggregate thickness of in some locations. {See spring 54-102-34ccal.)

Th.e ground-water resources in parts of the area have been 4000 000" = ail ‘" & M _____/J‘/,_ L _ - u_\_‘ Frontier Formation sandstone is greatest in the southwestern part of the basin and smallest along the Seven chemical types of water were represented in 18 analyses. Sodium sulfate is the
described in previous reports by Swenson and Bach (1951); Qah— e Ll 0 A i . ST _ : K eastern part (Van Houten, 1962, p. 225). The formation is about 500 feet thick dominant type (44 percent); the next most abundant type is sodium bicarbonate
Swenson (1957); Berry and Littleton (1961); Dana (1962); : e ) W11 A : ~ 2 c ‘ in the east-central and south-central parts of the basin and 650 to 700 feet thick (28 percent).

Lowry (1962); Robinove and Langford (1963); and SEA LEVEL +-- SEA LEVEL —Daa_~ . o Qal™t St 7 il .& ! X o in the northeastern and southeastern parts.
2000’ — PerN 3 S — ’ i L - T— i) .7 & : A g < < y
x-gsrzevgh:n[? S()tl(l}eml(1?6l9)s: Watertzi.lnalyseslf;gT t}?e reé)ort After Pierce and Nelson, 1969: and Pierce. 1970 e T.43 N. "Be Z i —~" L " Bap. /&@';:- i ; N~ 0 g Mowry Shale Black thin-bedded resistant siliceous shale that weathers silver gray, interbedded with
, by -S. Geological Survey, rough » have been ) ; ) r : 7 v1000R — A | . o & b , o 9 3 Km thin sandstone and bentonite beds. The formation is 300 to 400 feet thick.
published by the Wyoming Department of Economic Plan- 2 a ps3osn \ /. . N (&) g
ning and Development (Lowry and Lines, 1972). \ Lo § "; ~ ;y' < "\5 Lgu |<_i g Thermopolis Shale Soft black shale, Muddy Sandstone Member {(Kmu), which averages about 30 feet thick
B B’ S o i s v ) s g . (Paull, 1962, p. 105), occurs about 200 feet above base. Thickness ranges from
e f - Kt
GROUND WATER 10,000 — 10,000 ’ : % (3] 5 400 to 600 feet.
. . ) > 7 b= - 7 _ r ) o lF‘w‘ / ~ | 2
roT}:;ti:ngfr'ntpha:ygloglot?(l:)lznistl;rr;?igze:retheT‘}):at;r-geanng ey — 8000 ! 3 / \ / 3 L W b B 5 Cloverly Formation Variegated bentonitic mudstone with channel sandstones in the upper part and lenticular | Sandstones that will yield water to wells are present principally in the upper part of this
F .p iTlust tg o gld' R : a. . e y_ Trogeo- 6000’ — 8000’ R.3W Mta . ‘ 8 ; : ' { ‘ i Kev conglomerates in the lower part. Thickness ranges from about 200 to 400 feet. section of rocks. Large-scale solution occurs in the gypsum beds in the lower part of
ogic map illustrates the distri utlon'o wells in the different e b Tvgé "18(1)' “PMts ‘Pp 0 P i T.42 N. : : : : _ - this section, from which potentially large yields could be developed. The source of
units and gives basic data on the yields of wells, depth of i / \ / 4 i l@d Morrison Formation Calcareous sandstone and sandy mudstone with lenticular fresh-water limestone. Thick- large-yield springs, which issue in the outcrop areas of these rocks, is attributed to
5 . . ' - ) { ¢} | . ) e o e . '. . '
wells, depth to water, and dissolved solids and conductance il = Re l A Ty VN . Y ¥ Lt 5 2 Jm ness ranges from about 200 to 300 feet. underlying Paleozoic rocks because of the temperature and quality of the water.
of the water. Aquifers are present throughout the area, and SEA LEVEL — SEA LEVEL g - 2 : %&._-‘i m"’»& \ “ 0€ ﬂ/ O a £ . . - . , . Five chemical types of water were represented in 14 analyses. Calcium sulfate and
et v NNy NOF 7)) S Sundance Formation Greenish-gray, glauconitic calcareous sandstone, limestone, siltstone, and shales. Thick- :
those capable of yielding more than 1,000 gpm (gallons per 2000’ 2000’ T 7 N, N s 175! - fed nessiahns fram about 280 To. 3005t sodium sulfate types each compose 36 percent of the samples. The next most abun-
minute) underlie the area everywhere, except in the moun- ERENQI SN 1 " i , 4 é g o : dant type was sodium bicarbonate (14 percent). The calcium sulfate type is present
tains on the periphery of the basin; however, at many places, 45’ ' 58 >N : , A = o2 G i— _ Reddish-brown claystone and siltstone with thin limestone and massive gypsum beds. in the gypsiferous formations.
the aquifers capable of yielding 1,000 gpm are at depths too £ /P \s.__; n e ok . & B8 yRshinSpHingiommatien Thickness generally ranges from 100 to 300 feet.
great to be considered economical for drilling at the present | Syeom e 5 =3 o
time (1972). (See structure contours on hydrogeologic map.) C . / " - ocvf@h 7/ : :
. ’ Ted R. 2 E. ( J : .., : ; ; o sy

The depth to the static water surface in wells is asionill - C_ 5000 J i . j“\ W/ 37. a e —— Very fine gralnec.i red sandstone, siltstone, shale, and one thln Illmestone (Alcova Llrpe
less than 200 feet even though the depth to the aquifer ma Nt i 9 stone Member) in the southern part of the area. The formation is about 1,000 feet thick
b h ter. Th test depths t d . i o SE[ 0Ebf R. 88 W : - R.87 W. 107°15' WAPRGNACC O Re in the southern part of the basin but thins northward. Richards (1955, p. 35)
be much grea er. The greatest depths to water measure were - e = pMee 89W. 30 Tcum ‘ : R. 86 W. o measured 447 feet in the northeastern part of the basin.
in well_s pen_etratmg the Tensleep Sandstone and underlying Hydrology compiled by M. E. Lowry and G. C. Lines, 1970-71. Geology adapted < } Yollowith sil ; : . )
formations in the south and southwest part of the basin, 2000’ — 2000 from Andrews and others, 1947; Darton, 1906a and 1906b; Foose and others, = Dinwoody Formation pag A .tstor.m infgshadded Wl.th Sy andssnatces Tha maxmum th!ckn(_ess of
where depths to water as much as 1,000 feet are common. SEA LEVEL L SEALEVEL A\ B , 1961; Keefer, 1970; Love and others, 1955; Masursky, 1952; Pierce, 1948, 1966, - the formation is about 100 feet in the southwestern part of the basin but it thins to
Flowi 1Is h. b developed i t,h Tensl S _ MiabREMONT  COUNTY R, 93 W. FREMONT CO BL92 W. (91W. 45 Ehu RS0 and 1970; Pierce and Nelson, 1968 and 1969; Richards, 1955; Rogers and others, Rd the east and northeast and the formation is not present in much of the area. Included

owing welis have been developed In the lensleep and_Stone 2000 — 2000’ . 94 W. 108°00’ e 1948; Taucher, 1953; Weitz and Love, 1952; and Willis, 1953. Structure con- with underlying hydrogeologic division on west side of basin
and underlying formations, principally along the east side of Quaternary units not shown in sections VERTICAL EXAGGERATION X 2 R.SE 15 R.6E. i tours adapted from Zapp, 1956 y
the basin; the hydrostatic pressure at the land surface in some The Park City faci ists of t lomi li h
of these wells is in excess of 300 psi (pounds per square SCALE 1:250 000 Z Park Cit Goose E Geoo::; Eg:_; :acai:'sets:oic;i:ilss:f l:ed as:afg girlat\;tg:z,rt;yg:ur?an‘;t:da:h(ii:T?gt\e’stm‘?ggi: ¥h:
inch). Flowing wells in overlying aquifers, such as the Lance, 5 ? 5 10 15 —EEE 2]5 MILES = Formati(!n Formatl'?)gn rocks thin from 300 feet in the southeastern part of the basin to about 100 feet in the
Fort Unipn, and Wil_lwood Formations, are less common. (1972), the only data available on areal distribution of apparent. Some of the water in the Tensleep Sandstone is . ” . Chemical analyses of untreated water from municipal supplies and the quantity used during 1970 & Pp Pge northern part of the basin (Sheldon, 1963, fig. 12). West of approximately the longi-

The yield of aquifers to wells depends on the permeability permeability of the sandstones in the Bighorn Basin are for discharged by springs in the outcrop area; however, some of e e = -2 = 29 2 PHIEBMERRES , Hayrr-uie ) ; ” ) a tude of Worland, the Park City facies predominates; eastward the Goose Egg predom-
and thickness of the aquifer penetrated. The permeability of the Tensleep Sandstone. Bredehoeft (1964, p. D170) cites a the water moves basinward as shown by the direction of tilt [Analytical resultsiin muligrams perlitre-except igan, boran, specific conduictatier, and pH. Analysesby U.5. Geological Survey | ngtesietdon, 1968, 69 7).

:_ssentle:illy ntqnfrac;.tttl;ed clgstlc sgdtl}rlnentary rtOle(‘S depends_on w1lde buft 1s‘){sGtematlc variation in permeability from. high of the oil-water interface @n some oilfields (_Zapp, 1956) and Hardess S Tensleep Sandstone Tan to white massive sandstone with some interbedded limestone in the lower part. | In addition to the primary permeability in the Tensleep Sandstone and the Flathead
ize and sorting of the grains an e amount o Cementathn values o .6 gpd (gallons per day) per square foot in the the map of the potentiometric surface in the Tensleep . ) ) ) - Iron Boion as CaCO, Specific o < pl’ Thins from nearly 400 feet in the southern part of the basin to about 100 feet in the Sandstone, this section of rocks has the greatest development of secondary per-
between tl}e grains. Secondgry permeability is developed in outcrop area to lgw values of 0.02 gpd per square foot in the (Bredehoeft and Bennett, 1972). The potentiometric map and sources O_f water for towns in the basin are shown in the supplied from wells each year depends on availability of sur- 1143-1172, map. ‘Ya‘f;,;‘ge P Dateof | Silic (Fe) Cal- | Magne- ) Potas- | Bicar- Car- Chlo- | Fluo- | Ni- (B) Dis- Sangier; zz ! northern and central parts. meability. This large section of competent rocks, Fanshawe's (1952, p. 20) post-Cam-
both_ clastic and nonclastic rocks by fractures and (or) center of the basin. Bredehoeft (1964, p. D166-D167) fur- indicates ground-water movement is toward the Bighorn chemical-quality table. face water. An average of about 2 mgd (2,240 acre-ft per year) Horn, G. H., 1963, Geology of the east Thermopolis area, Municipality Source of water (‘; lians la;’ig‘:l; cogezt‘i’on (Sio"") (micro- | cium | sium S‘(’;‘I‘“)m sium | bonate | bonate Sggﬂe ride | ride | trate | (micro- | solved | Cal- (:szo pH E;‘ brian Paleozoic rocks, has developed fracture permeability and solution along some of
solution. ther states that “The size and sorting of the sand grains River. The river has eroded completely through the Tensleep Chemical-quality standards for water used by public car- was supplied by wells in the valley in 1970. Nearly all the Hot Springs and Washakie Counties, Wyoming: U.S. Geol. of gallons) 2| pams | (Ca) | (Mp) : (K) | (HCOy | €Oy | (%) | @ | F |moy) grams | solids | cium, T)Oﬂw- Rl Amsden Formation Red shale with some limestone and dolomite in the lower part. Darwin Sandstone these fractures in carbonate rocks has further increased permeability. In addition,

In competent rocks (those that deform without appreci- making up the sandstone are reasonably uniform over the at the Wyoming-Montana border; therefore, water does not riers and by others subject to Federal quarantine regulations pumps are equipped with electric motors, so the water use Survey Oil and Gas Inv. Map OM-213. peritiz) - ";iaf:,e i 25°C) a - & K Member present locally at base. Thickness ranges from about 200 to 300 feet. the Madison Limestone was in a favorable environment for development of solution
able flowage) fracturing is greatest in the vicinity of folds and basin, and differences in porosity, as well as in permeability, move northward out of Wyoming in the Tensleep Sandstone. have been established by the U.S. Public Health Service was estimated from power-consumption records. A pumping Jepson, G. L., and Van Houten, F. B., 1947, Early Tertiary @ =z |558 Bliegi e Testang) dRISHle i pire. Thé ugpertalt inaenaraly Pekesibaaiios openings before the Amsden Formation was deposited.
faults, although in some places permeability may actually be appear to be primarily the result of secondary cementation It is assumed that movement of water in other extensive (1962). These regulations concern bacteria, radioactivity, and lift of 20 feet and a pump efficiency of 50 percent was stratigraphy and correlations, in Wyoming Geol. Assoc. Basin Bighorn River.......... :59 1,145 | 10-15-70 | 9.2 280 91 31 99 3.8 226 0 355 | 16 0.5 1.0 120 732 | 354 171 1,050 ) 8.2 5T | 883 Madison Limestone and more massive than the lower half. The formation thins from about 800 feet in the | Some wells in the Madison and Bighorn Formations obtain most of their water from a
reduced because of cementation by mineralized fluids and and recrystallization of sand grains. This results in an increas- consolidated aquifers is similar to that in the Tensleep chemical constituents that may be objectionable in a water assumed. Guidebook 2d Ann. Field Conf., Bighorn Basin, Wyoming, i e b e | T = e e |t : | ® | BE | 2w | LI ) 48 ol - o |0 MDm northwestern part of the basin to about 300 feet in the southeastern part. EOIpanaviEEly SROMSVERHE MiSTEl eIl A 177 IolyiSids 09 agin fromie 10-5aot
(or) compaction. Thomas (1949, p. 27) points out that ingly interlocking fabric of <and grains with increased depth Sandstone. supply. Recommended maximum concentrations of constit- A total of about 15 mgd (16,800 acre-ft per year) is used for 1947: p. 142-149. CZwyley AUMVIU ereroecore | €23 366 | 10-14-70 :g 1?8 2; ;‘II 70 ;‘61 ﬁ: 0 ;455; :'2/ ': z'g 138 g?g ;gg 113 ;?3 g'i = il e s e i el e e i
normal faults, which are the most numerous of those shown of burial.” _ ‘ Recharge-discharge conditions in the nearly horizontal, uents that are exceeded in some municipal supplies are as fish culture in the basin. No estimate was made for stock use. Keefer, W.R., 1970, Structural geology of the Wind Desver | cee dobe 7.2 112 | 10-14-70 | 11 120 56 15 39 29 181 0 140 | 32 | s 6 110 370 | 201 53 569 | 82 986 faet af Madison and Bighoin havingino |agge cavernous' zonesiaid yields 156 gp’g
on the map, commonly disappear at depth so that deeper Other sandstone aquifers compared with the Tensleep lenticular sandstone aquifers that predominate in the center follows: Dissolved solids, 500 mg/l; sulfage, 250 mg/l; and River Basin, Wyoming: U.S. Geol. Survey Prof. Paper Frannie Madison Formation .. 8.9 139 | 6- 8-67 | 15 130 | 192 72 23 | 20 200 0 595 0| 25 3 50 979 | 1775 610 1270 | 7.6 c Three Farks Eoemation Yellow to dark-gray dolomitic siltstone, black fissile shale, and silty dolomite. The for- ‘g_'th 461N:99t °f”head loss. ;"he_sel exﬁff‘me‘i ailz C'?mff;on for wells ;" thehMafgégn an
horizons are unfaulted. Most of the faults, as shown by the Sandstone do not have the uniform grain size and, therefore, of the basin are illustrated by conditions in adij t drainage iron, 0.3 mg/l. The recommended fluoride concentration 495-D, 35 p. Greybull ShelliCreek............ €125 1,953 | 10-14-70 7.3 50 35 12 1.7 7 161 0 12 5 1 8 0 154 137 5 269 | 82 5 8 - mation is present only in the western part of the area and attains a thickness of 56 . lghorn._ ost wells reportedly yield either more than ,000 gpm or less than gpm.

' ’ are | ble. The diff - : ¥ Sl e S demsndls ofi e fwnul] P daily air & REFERENCES CITED ’ - . - Kirby ALY oo 4.8 75 | 10-12-70 | 18 870 (193 | 76 | 447 | 81 | 310 0 | 1410 | 90 2 3| 190 |2400 | 794 | s40 | 3150 |82 2§ feet in the northwestern part of the area (Sandberg, 1967, p. 48, and fig. 2) Nine chemical types of water were represented in 46 analyses. Calcium bicarbonate is the
structure contours, are not known to affect the Tensleep are.’ ;?s pe:img? R erencglsrm c_:ementatlc?n Jrcimore basins of South Fork Fifteen Mile and Gooseberry Creeks. tepen; (tm el uah avf;age - énia);lmunll LT ey Andrews, D. A., Pierce, W. G., and Eargle, D. H., 1947, Geo Love, J. D., 19_6]’ ]?eﬁnltlon of Green River, Great Divide, Lovell Shoshone River....... 4173 2,371 | 10-14-70 | 13 100 63 21 75 2.8 202 0 224 7.8 5 2.1 150 514 240 79 772 | 80 = 53 ° ‘ il B dominant type (67 percent); calcium sulfate is next most abundant (13 percent).
Sandstope (Zapp,_ 1.956)' — : Van(‘ijl te - The(;.ang}(l3 11'fl permle? lltly Wt iy s FES ek South Rork FifeenthileCreek, au ool Ay inggesimaflamec . e logic map of the Bighorn Basin, Wyoming and Montana, and Washakie baSI.nS’ southwestern Wyoming: Am. Assoc. Manderson | Lance Formation..... €1.5 117 | 10-20-70 8.5 320 29 6 354 1.3 515 4 218 | 80 4.0 0 280 928 10 0 1,520 | 8.4 g = b Brown dolomite, gray to tan limestone, and yellowish-gray siltstone. Maximum thick-

Solution openings develop principally in carbonate rocks, Sy OI:ICS. e depth of burial for all but the Flathead Sanc_l- stream, is about 200 feet lower than the channel of Goose- The use of ground water for municipal supply totaled showing terrace deposits and physiographic features: U.S. Petroleum Geologists Bull., v. 45, no. 10, p. 1749—1755. Meeteetse Wood River........... €29 459 | 10- 1-70 | 12 110 29 8.7 12 1.0 126 0 30 ) 1 0 10 130 108 45 269 | 8.0 8 Z ness is in the r;orthern Absaroka Mour'1tains where it is 286 feet thick; it thins to 130
which are generally impervious except along bedding planes stone has been less than for the Tensleep Sandstone. It is berry Creek, a perennial stream. Horizontal sandstone lenses about 1 mgd (million gallons per day). A large percentage of Geol. Survey Oil and Gas Inv. Prelim. Map OM-71. Love, J. D., Weitz, J. L., and Hose, R. K., 1955, Geologic Powell Allwvium............... e 4,897 | 10-14=008, 25 170 62 24 64 2.8 | 26l 4 143 1 42| 9 | 17 80 442 | 253 33 718 | 8.3 20 = c Jefferson Formation feet in Shell Canyon and is absent in the southeastern part of the basin (Sandberg,
and fractures. The openings are enlarged more rapidly near inferred from these general comparisons that the permea- exposed in the breaks above South Fork Fifteen Mile Creek th lati t db icipal 1 d B D.W d Littlet R.T., 1961, Geology and map of Wyoming: U.S. Geol. Survey map. demdery || en o s ool i | ¢ 4 iy o |2l e L iy 10 4 - g 227 | 224 e i = B &2 Dj 1967, p. 52-69, and fig. 2)

X p ili i i 3 : d s JALCO ’ s Sy 3 ; . ermopolis igho! ver. —12— ¢ A ! i
ble wh h bundant I d d bility of most sandstone aquifers in the Bighorn Basin will _ : : : ! e population not served by a municipal supply are serve erry an ittleton gy ¢ L M. E. 19€2. Dovel L g o i Thermopolls | BighorRiver. ... ... 260 3,063 |10-12-70 | 10 110 7 25 84 3.0 204 0 280 95 4 54 90 600 280 114 880 | 8.0 < o) 35 j p. 52-69, and fig
the water table where there is an abundant supply and rapi fall in the same ran ot ol (i Tanl e b T are in hydraulic connection with the alluvium along Goose- by private, cooperative, or company wells. The total amount ground-water resources of the Owl Creek area, Hot Springs OBy, Bl e g G L BT g Worland | ... 40nmemcenenenne bs543 5055 [10-15-70 | 70 | 100 | 72 25 98 40 | 168 0 | 305 |17 4 1.1 120 636 | 282 146 942 | 8.1 s @
circulation of water containing carbon dioxide. Secondary oilat : E- a5 ;‘_ 1_0_ e.uens ‘;ep SHEEIONE, LIS berry Creek. The sandstones, however, are lenticular and of ground water used for domestic and commercial supplies County, Wyoming: U.S. Geol. Survey Water-Supply Paper vicinity of Tensleep, Wyoming: U.S. Geol. Survey open-file : a
permeability due to solution is greatest where, in the geologic Wl o e S kL g water recharged to the sandstone along Gooseberry Creek was estimated to be 3 mgd (3,360 acre-ft per year). 1519, 58 p. st D et © o DBt oCampEese. ' 5 Gray massive cliff-forming dolomite and dolomitic limestone. Maximum thickness is
past, carbonate rocks have been in a topographic or structural Tensloe pv;il'l“ﬁz 1:3 ;g;ali"d fgfothe"r Sa“g; Ee s .t‘?d 80 moves laterally and is discharged in the valley wall of South The largest industrial pumpage of ground water was by the Bredehoeft, J. D., 1964, Variation of permeability in the Lowry, M. E., and Lines, G. C., 1972, Chemical analyses of CEstimate based on population. 2=z | 58 Bighiorn/Dolomite ahabt 0 dect T the. rbdhwsssar part of the area. The formation thins to extinc-
position that induced active circulation of water. = S E Fork Fifteen Mile Creek. Discharge points are characterized petroleum industry. On the basis of data furnished for the Tensleep Sandstone in the Bighorn Basin, Wyoming, as ground water in the Bighom Basin, northwestern Wyo- Ectimate reported by munjicipality. 8<| &3 . ¥ tion in the extreme southeastern part of the area (Thomas, 1949, fig. 4).

In order to generalize the relation between geology and by small seeps, salt buildup where the discharge is evapo- first 8 months of 1970, total pumpage for the year was about interpreted from core analyses and geophysical logs: U.S. ming: Wyoming Dept. Econ. Plan. and Devel., 15 p. 5°| °F 3
occurrence of ground water, the stratigraphic divisions are RECH_ARGE A_ND DISCHARGE OF .G_RO.UND WATER rated, and succulent vegetation where there is soil develop- 50 mgd (56,000 acre-ft). This amount included both water Geol. Survey Prof. Paper 501-D, p. D166—D170. McGreevy, L. J., Hodson, W. G., and Rucker, S. J. 1V, 1969, GQ-817. Hot Springs and Park Counties, Wyoming: U.S. Geol. Sur- Thomas, H.D., 1949, The geological history and geo-
grouped into seven hyd_rogeologlc divisions that contain rocks . Aqult.'ers receive rechgrge from pre'CIpitatlon, Stre_amﬂow ment. These _discharge points are most easily seen in winter produced with oil and water obtained for repressurization in Bredehoeft, J. D., and Bennett, R. R., 1972, Potentiometric Ground-water resources of the Wind River Indian Reser- Pierce, W. G., and Nelson, W. H., 1968, Geologic map of the vey Bull. 1241-A, 38 p. logical structure of Wyoming: Wyoming Geol. Survey . Gallatin Formation Grayish-green calcareous shale and flat-pebble conglomerate. A basal ledge-forming
of somewhat similar origin. infiltration, and_from adjacent formations. _Na.tural .dlscharge when ice builds up because there is minimum evapotrans- secondary recovery of oil. The produced water not used for surface of the Tensleep Sandstone in the Big Horn Basin, vation, Wyoming: U.S. Geol. Survey Water-Supply Paper Pat O’Hara Mountain quadrangle, Park County, Wyoming: Rouse, J. T., 1947, The Absaroka volcanic field, in Wyoming Bull. 42, 28 p. 8 (recognized as a group in the north- massive limestone is present in the northwestern and southern parts of area. The

Yields of wells are shown on the map, and major factors may be by springs or seeps, evapotranspiration, mﬂovy to piration. Sandstone aquifers several hundred feet below the secondary recovery generally flowed through a series of west-central Wyoming: U.S. Geol. Survey open-file map 1576-1, 145 p. U.S. Geol. Survey Quad. Map GQ-755. Geol. Assoc. Guidebook 2d Ann. Field Conf., Bighorn U.S. Public Health Service, 1962, Drinking water standards: £ western part of the basin ( Pierce, formation is about 450 feet thick.
affecting permeab_ﬂity of each hydrogeologic div1s_1on are streams, and mc?ve{nent .to adjacent fog'm'atlons. The aquifers channels of South Fork Fifteen Mile and Gooseberry Creeks ponds into streams. In some places, the water discharged by report. Masursky, Harold, 1952, Geology of the western Owl Creek ———— 1969, Geologic map of the Wapiti quadrangle, Park Basin, Wyoming, 1947: p. 165—-172. U.S. Public Health Service Pub. 956, 61 p. 2 1965 )
described bneﬂ}f in Fhe_ accompanying tabl_e. The yields of Serve as reservoirs in whl_ch the water is in trans_lent storage. have a potent_lometnc_surface above the channels; however, the oil industry was an important source of water for Dana, G. F., 1962, Ground water reconnaissance study of the Mountains [Wyoming], in Wyoming Geol. Assoc. Guide- County, Wyoming: U.S. Geol. Survey Quad. Map GQ-778. Sandberg, C. A., 1967, Measured sections of Devonian Van Houten, F. B., 1962, Frontier Formation, Bighorn Basin, = 5 €
wells in the alluvium indicate about the max1mum_that would The following examples- 111ustrate_ the recharge-discharge rela- there is very little vertical movement of water through over- agriculture. State of Wyoming, part 6, Big Horn Basin report: Wyo- book 7th Ann. Field Conf., southern Big Horn Basin, Richards, P.W., 1955, Geology of the Bighorn Canyon- rocks in northern Wyoming: Wyoming Geol. Survey Wyoming, in Wyoming Geol. Assoc. Guidebook 17th Ann. s £
be expected from wells in the hydrogeologic division that tions that are prevalent in the basin. lying, less permeable rock and therefore no water from the Ground water is used for irrigation principally along the ming Natl. Resource Board, 9 p., 64 sheets. Wyoming, 1952: In pocket. Hardin area, Montana and Wyoming: U.S. Geol. Surve Bull. 52, 93 p. Field Conf., Symposium on Early Cretaceous rocks in 5 : Greenish-gray thin-bedded limestone and limestone-pebble conglomerate. The formation
. : : : 2 . el . ; . ; g p pally g g » 2 Py y g pOCKc ; y g Y . . . . Gros Ventre Formation gray : ; ;
includes the alluvium because most of the wells are fully Recharge to and discharge from an alluvial aquifer and the deeper sandstone aquifers is discharged into Fifteen Mile east side of the basin in the Ten Sleep-Hyattville area and in Darton, N. H., 1906a, Description of the Cloud Peak-Fort Paull, R. A., 1962, Depositional history of the Muddy Sand- Bull. 1026, 93 p. Sheldon, R.P., 1963, Physical stratigraphy and mineral re- Wyoming, 1962: p. 221-231. - e is 740 feet thick near Cody (Pierce, 1966) and 470 feet thick about 20 miles east of
penetrating. Most wells in formations other than alluvium effects on the reservoir are illustrated by conditions on a Creek under natural conditions. The increase or decrease in the Greybull River Valley. The total amount used is not McKinney quadrangle [Wyoming]: U.S. Geol. Survey stone, Big Horn Basin, Wyoming, in Wyoming Geol. Assoc. Robinove, C.J., and Langford, R. H., 1963, Geology and sources of Permian rocks in western Wyoming: U.S. Geol. Weitz, J. L., and Love, J. D., 1952, Geologic map of the o = 5 Thermopolis (Horn, 1963).
partially penetrate the formation and are completed in sand- short reach of the.Wood River. Upstream from Jojo Cregk, the flow of perennial streams, which can be attributed to known, but the withdrawal capacity of wells in the Ten Geol. Atlas, Folio 142. Guidebook 17th Ann. Field Conf. Symposium on Early ground-water resources of the Greybull River-Dry Creek Survey Prof. Paper 313-B, 273 p. southern Big Horn Basin, Wyoming, in Wyoming Geol. 3 g o T > ; ” B i
stone aquifers. In about 50 percent of these wells, the aggre- alluvial and lacustrine deposits along the Wood River receive discharge from or recharge to sandstone aquifers in the center Sleep-Hyattville area in 1970 was about 20 mgd (22,400 ———1906b, Description of the Bald Mountain-Dayton Cretaceous rocks of Wyoming, 1962: p. 102—117. area, Wyoming: U.S. Geol. Survey Water-Supply Paper Swenson, F.A., 1957, Geology and ground water, Heart Assoc. Guidebook 7th Ann. Field Conf., southern Bighorn E £ ElstheadiSantstone T:ed(:iuezr “Z,::'hcs:; I:?'::ha:u“z’:e Zttbﬁic:gz:'r:i Sss ;‘:L ;"ab o'g:‘;*") ;2:)0;‘(’)% i:et'"“’"
gate thickness of sandstone contributing water to the wells is much recharge during high runoff periods. All the flow of the of the basin, is not great enough to be discernible from other acre-ft per year). Assuming that the irrigation season lasts 4 quadrangle [Wyoming]: U.S. Geol. Survey Geol. Atlas, Pierce, W. G., 1948, Geologic and structure contour map of 1596, 88 p. Mountain and Chapman Bench Divisions, Shoshone irri- Basin, Wyoming, 1952: In pocket. © et R ’ '
less than 50 feet. The yield of wells in sandstone aquifers river goes into the deposits during low-flow periods. For minor factors affectlr_lg streamflow, such as evapotranspira- months, the average annual use of ground water for irrigation Folio 141. the Basin-Greybull area, Big Horn County, Wyoming: U.S. Rogers, C. P., Jr., Richards, P. W., Conant, L. C., Vine, J. D., gation project, Wyoming: U.S. Geol. Survey Water-Supply Willis, R. P., 1953, Geology of the Porcupine Creek area, Big
could be increased I_Jy drilling dgeper, and wells thaF flow example, on October 22, 1_970, during a low-flow penod,.the tloq; there_fore, pumping of wells penetrating these sandstone in the area would be about 7 mgd (7,840 acre-ft). Actual Davis, S. N., and Turk, L. J., 1964, Optimum depth of wells Geol. Survey Oil and Gas Inv. Prelim. Map OM-77. and Notley, D.F., 1948, Geology of the Worland- Paper 1418, 55 p. Hom County, Wyoming: Univ. of Wyoming Master’s These rocks will yield water only where there is permeability due to weathering and (or)
could bg pumped to increase Fhe y}eld. In general, the y;e.ld of recharge rate to the deposits along the reach of Wood River aquifers will not noticeably affect stream discharge. withdrawals of ground water in the Ten Sleep-Hyattville area in crystalline rocks: Ground Water, v. 2, no. 2, p. 6—11. ———1965, Geologic map of the Deep Lake quadrangle, Hyattville area, Big Horn and Washakie Counties, Wyo- Swenson, F. A., and Bach, W. K., 1951, Ground-water re- thesis, 64 p. Z fracturing Wea\;hering general\lly does not gregtly affectythe rocks deeper E1han 100
a well increases as the w_ell is drllle((ii de;pe_r and ad'dltlf)rllal was 9 cfs (cublq feet per second). Downstream from Jojo are greater because some wells flo_w at a hlgh rate during the Fanshawe, J. R., 1952, Bighorn Basin tectonics, in Wyoming Park County, Wyoming: U.S. Geol. Survey Quad. Map ming: U.S. Geol. Survey Oil and Gas Inv. Prelim. Map sources of the Paintrock irrigation project, Wyoming, with Wilson, W. H., 1963, Correlation of volcanic rock units in the % feet and openings that result from fractures tend to decrease in both number and size
water-yielding sandstone is penetrated. The mcre_aselin yield, Creek, the deposits discharge water into the stream. Ground- USE OF GROUND WATER winter. Water pressures measured in wells in 1953_, 19_62, and Geol. Assoc. Gu1deb90k 7th Ann. Field Conf., southern GQ-478. _ OM-84. a section on the Chemical quality of the water by H. A. southern Absaroka Mountains, northwest Wyoming: Wyo- S Igneous and metamorphic rocks Chiefly granite with lesser amounts of metasedimentary and other rock types. with depth. Davis and Turk (1964, p. 11), in a study of wells in similar rocks, state
however, will not be proportional to the increase in the thick- water contribution to streamflow at Brown Mountain camp- In 1970, approximately 29,500 of the 40,475 people living 1970 indicate that withdrawals of water had not significantly Bighorn Basin, Wyoming, 1952: p. 19—21. —1966, Geologic map of the Cody quadrangle, Park Rohrer, W. L., 1964, Geology of the Tatman Mountain quad- Swenson: U.S. Geol. Survey Circ. 96, 45 p. ming Univ. Contr. to Geology, v. 2, no. 1, p. 13-20. g per the optimum depth of domestic wells in many places will be less than 100 feet.
ness of sandstone penetrated. The yield depends on the ground (sec. 23, T. 46 N., R. 103 W.) on October 22, 1970 in the Bighorn Basin were served by municipal water supplies. reduced the artesian pressures. Foose, R. M., Wise, D. U., and Garbarini, G. S., 1961, Struc- County, Wyoming: U.S. Geol. Survey Quad. Map GQ-542. rangle, Wyoming: U.S. Geol. Survey Geol. Quad. Ma Taucher, L. M., 1953, Geology of the Cookstove Basin area Zapp, A. D.. 1956, Structure contour map of the Tensleep e In the outcrop area the water will probably be a calcium bicarbonate type and will

e i bilit n P 199 i . . . ' ! y p g : : gy : ; . . : ; :
pe1_-meab111ty of the saqutone, anq the permeability is pot was 30.2 cfs. _ o _ The municipal supply for about 6,300 of these people was Ground water is used for irrigation in the Greybull River tural geology of the Beartooth Mountains, Montana and ———1970, Geologic map of the Devils Tooth quadrangle, GQ-311. Big Horn County, Wyoming: Univ. of Wyoming Master’s Sandstone in the Bighorn Basin, Wyoming and Montana: a probably contain less than 500 mg/| dissolved solids. No samples of water were
uniform at all depths in a formation. At the present time The recharge and discharge relation is not always as readily from ground water. The chemical analyses of untreated water Valley to supplement surface water; therefore, the amount Wyoming: Geol. Soc. America Bull.,, v. 72, no. 8, p. Park County, Wyoming: U.S. Geol. Survey Quad. Map ———1966, Geology of the Adam Weiss Peak quadrangle, thesis, 88 p. U.S. Geol. Survey Oil and Gas Inv. Map OM-182. collected from these rocks.
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